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FOREWORD 



This Kenya Standard has been prepared by the Extra-Low Voltage Equipment Technical Committee under 
the guidance of the Electrical Industry Standards Committee and is in accordance with the procedures of the 
Bureau. 

This is the first revision of KS 184 and in this revision the committee has retained the structure of lEC 60086 
by covering the standard in 5 parts in separate documents, this part being Part 3, as follows: 



KS04-184: Kenya Standard Specification for Primary Batteries. 
Part 1 : General 

Part 2: Physical and electrical specifications 
Part 3: Watch batteries 
Part 4: Safety of lithium batteries 
Part 5: Safety of batteries with aqueous electrolyte 
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This Part 3 has been aligned with lEC 60086-3:2011. Where any text differs from the lEC text, this is 
indicated by a vertical line in the right hand margin. 



Acknowledgement is hereby made for the use of lEC 60086-3:201 1 in this standard. 



For the purpose of this Kenya Standard, the source text should be/hgs been modified as follows: 

(a) The words "this Kenya Standard" should replace "this International Standard" whenever they appear. 

(b) A full point (.) has been used in place of a comma (,) when referring to a decimal marker. 



(c)References to international standards should be replaced by references to the following equivalent Kenya 
Standards: 



Reference to International Standard 


Kenya Standard 


No. 


Title 


No. 




Title 


lEC 60086-2 


Primary batteries - Part 2: Physical 
and electrical specifications 


KS 
Part 2 


184: 


Primary batteries. Part 2: Physical 
and electrical specifications. 


lEC 60086- 
3:1995 


Primary batteries - Part 3: Watch 
batteries 


KS 
Part 3 


184: 


Primary batteries. Part 3: Watch 
batteries 


lEC 60086- 
4: 2000 


Primary batteries - Part 4: Safety 
of lithium batteries 


KS 

Part 4 


184: 


Primary batteries. Part 4: Safety of 
lithium batteries 


lEC 60086-5 


Primary batteries - Part 5: Safety 
of batteries with aqueous 
electrolyte 


KS 
Part 5 


184: 


Primary batteries. Part 5: Safety of 
batteries with aqueous electrolyte 


lEC 60410: 
1973 


Sampling plans and procedures for 
inspection by attributes. 
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lEC 61429: Marking of secondary cells and 
1995 batteries with the international 

recycling symbol ISO 7000-1135 



ISO 3951: Sampling procedures and charts 
1989 for inspection by variables for 

percent non-conforming. 



KS ISO Sampling procedures and charts 
3951 for inspection by variables for 

percent non-confirming. 



ISO/I EC 
Directives - 
Part 2: 1992 




This second edition cancels and replaces the first edition (2004) and constitutes a technical revision. 



j0~ 



The major technical changes with respect to the previous edition are the drawings, a review of the table of 
electrochemical systems and a harmonization of the marking clause with the other standards of the lEC 
60086 series. Moreover, the table of the leakage levels was extended by adding drawings with better 
visualization. 
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INTRODUCTION 



The technical content of this part of lEC 60086 provides specific requirements and information for primary 
watch batteries. This part was prepared through joint worl< between lEC TC 35 and ISO TC 1 14 to benefit primary 
battery users, watch designers and battery manufacturers by ensuring the best compatibility between 
batteries and watches. 

This part will remain under continual scrutiny to ensure that the publication is kept up to date with the 
advances in both battery and watch technologies. 

NOTE Safety information can be found in lEC 60086-4 and lEC 60086-5. 
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DRAFT KENYA STANDARD KS 1 84-3: 201 2 



1 Scope 

This part of KS 184 specifies dimensions, designation, metlnods of tests and requirements for primary 
batteries for watclnes. In several cases, a menu of test methods is given. When presenting battery electrical 
characteristics and/or performance data, the manufacturer specifies which test method was used. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

KS 1 84-1 , Primary batteries - Part 1 : General tt+t^ %^ 

KS 1 84-2, Primary batteries - Part 2: Piiysical and electrical specifications 

KS 1 84-4, Primary batteries - Part 4: Safety of lithium batteries 

KS 1 84-5, Primary batteries - Part 5: Safety of batteries with aqueous electrolyte 

I EC 6041 0, Sampling plans and procedures for inspection by attributes 

ISO 2859 (all parts). Sampling procedures for inspection by attributes 

ISO 3951 (all parts as applicable). Sampling procedures for inspection by variables 

3 Terms and definitions 

_t' 

For the purposes of this document, the terms and definitions given in KS 184-1 as well as the following terms 
and definitions apply. '^l 

3.1 ^tfl' ^■ 

capacitive reactance r' 

part of the internal resistance, that leads to a voltage drop during the first seconds under load 

3.2 
cap< 

electric charge (quantity of electricity) which a cell or battery can deliver under specified discharge conditions 

NOTE The SI unit for electric charge is the coulomb (1 C = 1 As) but, in practice, capacity is usually expressed in ampere hours (Ah). 

3.3 

fresh battery 

undischarged battery 60 days maximum after date of manufacture 

3.4 
ohmic drop 

part of the internal resistance that leads to a voltage drop immediately after switching the load on 

4 Pliysical requirements 

©KEBS2012 — All rights reserved 1 
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4.1 Battery dimensions, symbols and size codes 

Dimensions and tolerances of batteries for watcines sinall be in accordance witin Figure 1 , Table 1 and Table 
2. The dimensions of the batteries shall be tested in accordance with 7.1. 



The symbols used to denote the various dimensions in Figure 1 are in accordance with KS 184-2, Clause 4. 

Dimensions in millimetres 
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IBC IS/tl 



maximum overall height of the battery 

minimum distance between the flats of the positive and negative contacts 

minimum projection of the flat negative contact 

maximum and minimum diameter of the battery 

minimum diameter of the flat positive contact 




minimum diameter of the flat negative contact 



% 



4- I 



This numbering follows the harmonization in the KS 184 series. 



Figure 1 - Dimensional drawing 
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Table 2 - Dimensions and size codes 



Dimensions in millimetres 
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4.2 Terminals 

Negative contact (-): 



the negative contact (dimension d,) shall be in accordance with Tables 1 and 2. This 
is not applied to those batteries with a two-step negative contact. 



Positive contact (+): the cylindrical surface is connected to the positive terminal. Positive contact should 
be made to the side of the battery but may be made to the base. 



4.3 Projection of the negative terminal (hs) 

The dimension hs shall be as follows: 

ft5> 0.02 for /?l//?2< 1.65 

h,> 0.06 for 1 ,65 < /?i//?2< 2.5 j: 

hs> 0.08 for /?i//?2> 2.5 

NOTE The negative contact should be the highest point of the battery. 

4.4 Shape of negative terminal 

The space requirements shall be contained within an angle of 45°(see Figure 2). 
The minimum values of /1, for different heights of M/h2, are given in Table 3. 
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Figure 2 - Shape of negative terminal 



Table 3 - Minimum values of A 




Dimensions in millimetres 
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4.5 IVIechanical resistance to pressure x 



t ^^ 



A force F(N), as specified in Table 4, applied for 10 s through a steel ball of 1 mm diameter, at the centre of 
each contact area, shall not cause any deformation prejudicial to the proper functioning of the battery, i.e. after this 
test, the battery shall pass the tests specified in Clause 7. 

Table 4 - Applied force Fby battery dimensions 



Battery dlirni«n^liO[i& 


Force 


nun 


mm 


F 
N 


^7,e 


i3,D 
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i3,D 


10 


i7.g 


>-.3,D 


10 


i3,D 


10 



4.6 Deformation 

The dimensions of batteries shall conform with the relevant specified dimensions at all times including 
discharge to the defined end-point voltage. 

NOTE 1 A battery height increase up to 0,25 mm can occur in B, C, L and S systems, if discharged below this voltage. 
NOTE 2 A battery height decrease can occur in B and C systems as discharge continues. 

4.7 Leakage 
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Undischarged batteries and, if required, batteries tested according to 7.2.6 sinall be examined as stated in 
7.3. Tine acceptable number of defects sinall be agreed between tine manufacturer and tine purcinaser. 

4.8 Marking 



,Ah 



4.8.1 General 

Tine designation according to normative Annex A, or common and tine polarity of the positive (+) terminal 
shall be marked on the battery whereas all the other markings below may be given on the immediate packing 
instead of on the battery. Any markings on the battery shall not impede electrical contact. 

a) name or trademark of the manufacturer or supplier 

b) Country of origin 

c) date or manufacture code of two symbols; 

The year and month or week of manufacture may be in code. The code is composed by the last digit 
of the year and by a number indicating the month. October, November and December should be 
represented by the letters O, Y and Z respectively. 



A' 



EXAMPLE 

41: January 2014; 

4Y: November 2014. 

d) the date by which the battery should be used can be indicated 
nominal voltage; 

e) name or trade mark of the supplier; 

f) cautionary advice; 

g) caution for ingestion of swallowable batteries shall be given. Refer to KS 184-4:2007 (7.2 m) and 
9.2) and KS 184-5:- (7.1 I) and 9.2) for details. 



^.^ t 



4.8.2 Disposal 



> 



Marking of batteries with respect to the method of disposal shall be in accordance with local legal requirements. 



Electrical requirements 



5.1 Electrochemical system, nominal voltage, end-point voltage and open-circuit voltage 

The requirements concerning the electrochemical system, the nominal voltage, the end-point voltage and the 
open-circuit voltage are given in Table 5. 

Table 5 - Standardised electrochemical systems 
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5.2 Closed circuit voltage U^o (CCV), internal resistance and impedance 

Closed circuit voltage and internal resistance shall be measured according to 7.2. 

AC impedance should be measured with an LCR meter. 

Limit values shall be agreed between the manufacturer and the purchaser. 

5.3 Capacity ^ 

All batteries tested in accordance to clause 7.2.6 must meet the Minimum Average Duration as 
given in KS04-184 Primary Batteries. Part 2: Physical and electrical specifications. 

5.4 Capacity retention f 

The capacity retention is the ratio between the capacities under the given discharge conditions measured on fresh 
batteries and a sample of the same lot stored during 365 days at (20 ± 2) C and a relative humidity b etween 
45 % and 75 %. 

The ratio of capacity retention shall be agreed between the manufacturer and the purchaser. The minimum 
value should be at least 90 % for a period of 12 months. The capacity measurement is carried out according 
to 7.2.6. 

6 Sampling and quality assurance 

6.1 General 

The use of sampling plans or product quality indices may be agreed between manufacturer and purchaser. 
Where no agreement is specified, the options in 6.2 and/or 6.3 are recommended. 

,, '*> 

6.2 Sampling i+ 

6.2.1 Testing by attributes '*t. 

When testing by attributes is required, the sampling plan chosen shall be in accordance with the 
specifications of lEC 60410 and/or ISO 2859. The individual parameters to be tested and the acceptance 
quality level (AQL) val^s shall be defined (a minimum of three batteries of the same type shall be tested). 

6.2.2 Testing by variables 



1+ 



When testing by variables is required, the sampling plan chosen shall be in accordance with ISO 3951. The 
individual parameters to be tested, the sample and the acceptance quality level (AOL) shall be defined. 

6.3 Product quality indices 

Consideration maybe given to utilising one of the indices shown in KS 184-1. 

7 Test methods 

7.1 Shape and dimensions 
7.1.1 Shape requirement 

© KEBS 201 2 — All rights reserved 7 
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The shape of the negative contact is checked preferably by optical projection or by an open gauge according 
to Figure 3. 

The measurement method shall be agreed between the manufacturer and the purchaser. 
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Figure 3 - Shape requirement 






7.2 Electrical characteristics 



7.2.1 Environmental conditions 



'^L 



Unless otherwise specified, the sample batteries shall be tested at a temperature of (20 + 2) C and a 
relative humidity between 45 % and 75 %. 

During use, batteries may be exposed to low temperatures; it is therefore recommended to carry out 
complementary tests at (0 ± 2) C and at (-10 ± 2) C. 

7.2.2 Equivalent circuit - effective internal resistance - DC method 

Resistance of any electrical component determined by calculating the ratio between the voltage drop AL/ 
across this component and the range of current A /passing through this component and causing the voltage 
drop f? = AL// A/. ^ ' 

NOTE As an analogy, the internal d.c. resistance RiOf any electrochemical cell is defined by the following relation: 



RxiCiy 






(1) 



The internal d.c. resistance is illustrated by the schematic voltage transient as given below in Figure 4. 
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Figure 4 - Schematic voltage transient 



As can be seen from this diagram, tine voltage drop AL/of the two components differs in nature, as shown in 
the following relation: 

AU=AUn + AU{t) (2) 

The first component AUci for (f = f,) is independent of time (ohmic drop), and results from the increase in 
current A/ according to the relation: 

AUCi = A/ X f?o / (3) 

In this relation, Rci is a pure ohmic resistance. The second component AU (f) is time dependent and is of 
electrochemical origin (capacitive reactance). 



7.2.3 Equipment 

The equipment used for the voltage measurements shall have the following specifications : 



accuracy: 
precision: 

internal resistance: 
measurement time: 



<0.25 %; 

<50 % of last digit; A i 

>1 MQ; 

in the tests proposed in the following subclauses, it is important to make 
sure that the measurement is taken during the flat period of the voltage 
transient (see Figure 5). Otherwise, a measurement error due to the 
capacitive reactance may occur (lower internal resistance). 



The time Af necessary for the measurement shall be brief in comparison to At, and the measurement 



equipment compatible with these criteria 
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Figure 5 - Curve: U = /(f) 

7.2.4 lUleasurement of open-circuit voltage U^o (OCV) and closed circuit voltage tycc(CCV) (see 
Figure 6) 

New circuit 
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V 



Key 

1 reading Uc / U„ 

2 R„ resistance of measurement 




Ucf on-load voltage on Rn 
Uco off-load voltage 




On 9 p 

/ Off switch 



Rn 



Resistance for measurement 
and discharge 



First measurement 
Next measurement 



Figure 6 - Circuitry principle 

Uoc: The switch is left open while this measurement is being carried out. 

L/oc! The battery being tested shall be connected to the load R„,. The switch shall be 
left closed during the duration A f according to Table 6. 



Table 6 - Test method for Ucc (CCV) measurement 



Te-itni-ellKHl 


Battery wftti' ttOH eleclrol/te = 


All DOiiei baltehe^ | 


n 


■i 


n 


lilt 


Ai- 


IMtO.S'S. 


1 1:5 S. 


1 KiD 1 a.5 % 


10 : 5 '* 


E i: 


1M tO,5% 


D.5 -2 


J17D = D5'S, 


500-2 ODQ 


C ' 


2m tO,5 w. 


5 t 5 » 


2 OOD 1 a 5 'Si 


7,a ± S W 


N DT E Ji^ atiiiuld ta kje 1 nto coneiae rada n tht reaiafance qT Ihe con neetion 1 msa o1 the ba He ry 
contact r»eletanc» q1 the evfiti^h. 


twing l«a1ad and the 


° Appll£a1ian 41th high peal^ current. 

^ Methcd A (reccmm^nded le^t). r«<^ulTee specialised test equipment. 

= Method H: 1Q be uaed m the ab3*nce or method A test equipment. 

" Method C to be ueed on\f by agreement betiveen the manulaclurer andine purchase r. 



7.2.5 Calculation of the internal resistance R, 



The internal resistance may be determined by the following calculation: 
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NOTE The relation UJ R„ corresponds to the current delivered through the discharge resistance Rm (see 7.2.4). 



u^fiK 



7.2.6 Measurement of the capacity 
7.2.6.1 General 

There are two methods for measuring capacity: 



- the recommended method is method A, which is more indicative of watch requirements^ 

— method B is a more general method and is already specified in KS 184-1 and KS 184-2. ^^ 

When presenting capacity data, the manufacturer shall specify which test method was used. 
7.2.6.2 Method A 




a) Circuitry principle (see Figure 7) 
proposed circuit 



•-0 



J 



1 reading UJ L/'„c 

2 R„ resistance of measurement 

3 fld resistance of continuous discharge 



Ucf on-load voltage on Rn 
Uco off-load voltage 




On 9 o 

Off switch 



Resistance for permanent discharge 
Resistance of measurement 



Figure 7 - Circuitry principle for method A 
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b) Procedure 

The duration of the discharge test at the resistor Ra approximates to 30 days. 

Value of the resistance R^. the value of the resistive load (specified in Table 8) shall include all parts of 
the external circuit and shall be accurate to within ± 0,5 %. 

c) Determination of the capacity 



The measurements of the open-circuit voltage L/'„c and that of the closed circuit voltage Uc are carried 
out at least once a day on the battery permanently connected to Ra, until the first passage of the Uc 
under the end-point voltage defined in Table 5 is obtained. 

1) First measurement U'^c. the resistance f?d being much higher than R^, L/'oc approximates to Uoc. 

The switch is left open while the measurement is being carried out. 



2) Next measurement U^^: the battery being tested is connected to f?m. The switch is left closed during 
the duration Af according to Table 7. 

Table 7 - Test method A for Uoc (CCV) measurement 



Balttrles with KOK alactrolyte 


All Other batteries | 


a 


s 


n 


ma 


1S0±(J,&% 


1 1 5 ?i. 


1 sm to.i It 


10161* 



NOTE 1 The value of resistive loads (which includes all parts of the external circuit) should be as specified in Table 7 and Table 8. 



3) Calculation of the capacity C: the capacity of the battery is obtained by adding the partial capacity amounts 
Cp, calculated after each measurement with the following formula: 



f^'« ^ h 



where t\ is the time between two measurements 



C=IC„ 



NOTE 2 At the end of the discharge, it is recommended to carry out several measurements a day in order to obtain sufficient accuracy. 
7.2.6.3 Method B 



a) Circuitry principle (see Figure 8) 




V 
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Ucf on-load voltage on Rn 



Figure 8 - Circuitry principle for method B 



Rd 

t' 







b) See procedure in 7.2.6.2 b). 

c) Determination of tine capacity: winen tine on-load voltage of the baffery under test drops for the first time 
below the specified end point as specified in Table 5, the time t is calculated and defined as service life. 



The capacity is calculated by the following formula: 






where 



C is the capacity; 

L/cc(average) is the average voltage value of Ucc during discharge duration time (O-f); 

T is the service life. 

7.2.7 Calculation of the internal resistance Ri during discharge in case of method A (optional) 



After each measurement of U'oc and Ucc is carried out according to the procedure described in 7.2.6, it is 
possible to calculate the internal resistance f? of the battery using the following formula: 
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Table 8 - Discharge resistance (values) 



Code numbsr 

acfiordlnq fo tfie 

dlme-nsloni 


Leiter Tof electric liemli^l 


Code nuinber 

according toth« 

dlmensdonB 


Leittr Tor ele^trocheflilcal 
syitenii 


. 1 . 


C 1 B 
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122D 
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2012 






SH 




120 


201 a 


3D 
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1126 




15 
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1142 
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E E 








N OT E a lank va lues u ndar eonadsrali on . 




7.3 Test methods for determining the resistance to leakage 

7.3.1 Preconditioning and previous examination 

Before carrying out the tests specified in 7.3.2 and 7.3.3, tine batteries sinall be submitted to a visual 
examination according to tine requirements stated in Clause 8. 

For tests in 7.3.2.1 and 7.3.2.2, batteries shall be preconditioned at the specified temperature (40 °C and 45 
C respectively) for 2 h to avoid condensation at e levated humidity. 

7.3.2 High temperature and humidity test 



14 



' KEBS 2012 — All rights reserved 



KS 184-3: 2012 
lEC 60086-3: 2011 



7.3.2.1 Recommended test 



The battery shall be stored under the conditions specified in Table 9. 



Table 9 - Storage conditions for the recommended test 



■c 


Relative liuinkcl 1 ty 


Te&t Ikine 


4D 1 2 


MtoSS 


30 orSD 


NOTE The teat tim^^r 3D days inay be uaedT^r an accal^raled rL7ijtin<^ -^lual ity £(i ntrcil laat. y^heraastha teat time 
DP go daye applisito qualiliiaLon teetirig of ri*iv balls rlea 







7.3.2.2 Optional test ^ tt 

After agreement between the manufacturer and purchaser, the following testing conditions may be chosen 
(see Table 10). s*^ t' r 



r^. 



Table 10 - Storage conditions for optional test 



A^ 



^ 



Tempefature 

■c 


Relative liuiribdlty 


Test Uine 

day 


*5 1 2 


90 10 95 


2D flr6D 


NDTE The taet time af 2D daye may be uaedTor ah acceleraled rDutih«'£iuallty £(intral leet. ivhereaa-the leat tihif 
OP BD (laye apelie* to qualilicatioh teeting oT n*iv batlerie* 



7.3.3 Test by temperature cycles 

The battery shall be submitted to 150 temperature cycles according to the schedule in Figure 9: 



(ieo±2j'c 
Raoim lampeiiature 
(-10±2|"C 



ij;5h 



1 oytfe 



t h 



1 h 



;7' 



Figure 9 - Test by temperature cycles 

The relative humidity shall be 50 % to 60 % at room temperature; it will subsequently vary with the 
temperature variation. 



8 Visual examination and acceptance conditions 

8.1 Preconditioning 

Before carrying out the previous visual examination or after the tests specified in Clause 7, the batteries shall 
be stored for at least 24 h at room temperature and at a relative humidity between 45 % and 70 %. 

NOTE 1 The leakage should, as a rule, be observed after crystallisation of the electrolyte. The time of the storage of 24 h can be 
prolonged if necessary. 

NOTE 2 This examination may be applied to new or used batteries, or to batteries which have been submitted to 
different tests. 
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8.2 Magnification 

The visual examination sinall be carried out at a magnification of x10 to x15. Tine magnification of x15 is 
necessary in order to detect small leaks. 

8.3 Lighting 

The visual examination shall be carried out under a diffuse white light of 900 Ix to 1 100 Ix at the surface of 
the battery to be inspected. 



8.4 Lealtage levels and classification 



The leakage levels and classification are given in Table 1 1 . 



Table 11 - Leakage levels and classification 



Le^hagf levels 



HABiincatlinn Grade 



Sailing 



81 



S2 



S3 



Diagtarnme 





^ 




Little ealting raund n^^r the gasket, 
arftcUng le^ than 10 W or tha 
p«nmeter al Vit ^aeket, detected vithlle 
abeervlng at a magmricatKin of ^15 The 
laak la not d^t^ctable with Xfn naked 



traces Ql aalHrtg neaf gasket can be 
detected with the naked eye. At a 
magnllkatan ar x15. It inay be noted 
that theae aalti arrect ni.Arfi than ID % 
at tht pen meter of the gaaket 



Salt api»«da «n C»th stdae at Ihts gasJiet 
can ba detected ^llh Ihe naked eye, but 
de nat reach the 11a t qT the negatli/e 
iontact 




Table 1 1 - Leakage levels and classification (continued) 
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Dlagr^mnie 







Lasks apf-ead In eteuds on both aides. o1 
tna gaek^t, da re«cn Vi« Hat a1 the^ 
negative conlacl t>jt da n;>t rea^h the 
central paM o1 th» rial ns^atlv? conlact 



Lealta aprsad hi clouds, ivhich reach the 
c^ntrat part af tha flat na^atlva cantael 



The accumulatien a1 crystaJlJaed rlquid 
canning 1ram V\e ele£lralytt sitftlla up an 
part aP me aLaud spread, bhIcM asveria 
the «ntl(« surfacft al Uie flat negative 
contact 



the accumulstlan af crys^tslllaed riquld 
cammg Ifam th« elealr'alyt^ siv^lla up an 
the entire £laud s-pread, which aovera 
the ^!n^\fi■ auMaca ar th^ llat negative 
i^^nract 



8.5 Acceptance conditions 




The acceptable level, as well as the proportion of defective pieces, shall be agreed between the 
manufacturer and the purchaser. 

Fresh batteries, with a level of leakage exceeding S1, shall not be submitted for qualification. The 
acceptance criteria may be less restrictive for batteries which have been tested according to 7.3.2. If 
necessary, photographic references may be established. 
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Annex A 

(normative) 
Designation 



Watch batteries manufactured with the express purpose of complying with this standard should be 
designated by a system of coded letters and numbers as shown below. However, the letter W is used to 
indicate compliance with KS 184-3. 



EiUUPLE: 



Electrocriemlcal s^tem 

LaUar accofdlng to Tabia S 

Round eal: (according ta IEC6DDa6-1> 

CNmenalovi:: diamelar In iriillnnafi^s 

rNitwnaloii : ha igM In tsntha of inUlbnielivs 

Eledmlyla: 

S: Swiluin hydnaxtda HaDH {epOnnalJ 

P: pptsssium h jdToiide KOH (iptlflrialj 

LsKer P may be left out In the cas* are-lectrocheinical jy^rem lelrar S 

Or^ante adaelral^: null 
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Lamar Vt canpllanca wloi lEC BDdeB-3. 
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..+1* 
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